Introduction {#s1}
============

The present study examined the factorial validity of the recently introduced 9-item Bergen Burnout Inventory (BBI-9)[@r1]^)^. The BBI-9 is designed to measure three core dimensions of burnout, namely emotional exhaustion (emotional component), cynicism (cognitive component), and sense of inadequacy (behavioural component)[@r1]^)^. In a previous cross-sectional study conducted among Finnish and Estonian managers, the three-factor structure of the BBI-9 scale was found to be supported[@r1]^)^. To gain further evidence for the usefulness of the BBI-9, we investigated the hypothesised three-factor structure of the BBI-9, using both heterogeneous cross-sectional organizational samples and a longitudinal sample of managers. These data sets allowed us to establish the factorial invariance of the BBI-9 across employees working in different organizations (group invariance) and across various measurement times (time invariance).

Burnout and its measurement
---------------------------

The burnout definition by Maslach and Leiter[@r2], [@r3]^)^ has received the most attention and has been widely cited in occupational health literature[@r4]^)^. According to Maslach and Leiter[@r2], [@r3]^)^, burnout represents a persistent, work-related state of ill-being characterised by the dimensions of exhaustion, cynicism, and reduced professional efficacy*. Exhaustion* refers to the draining of emotional energy and feelings of chronic fatigue; *cynicism* describes having a distant and negative attitude toward one's job, and *reduced professional efficacy* refers to the belief that one is no longer effective in fulfilling one's job responsibilities[@r2], [@r3]^)^. These dimensions are assumed to be negative consequences of chronic work stress[@r5],[@r6],[@r7]^)^.

Maslach Burnout Inventory (MBI)[@r8]^)^ was the first inventory that was designed to measure the three dimensions of burnout. Today, several versions of the MBI exist: the Human Services Survey (MBI-HSS), the Educators Survey (MBI-ES), and the General Survey (MBI-GS). Of these, the MBI-GS is the most widely used version of the MBI, as it was developed to measure job burnout in all professions independent of the vocational aspects[@r2], [@r4], [@r9]^)^. It is noteworthy, however, that the MBI has been criticised for imprecision regarding the relationship between each of the three components to the antecedents and consequences of burnout, i.e., regarding the theoretical validity of burnout[@r7], [@r10],[@r11],[@r12]^)^. Additionally, the professional efficacy dimension of the MBI has received criticism due to the positively worded items of the dimension[@r13]^)^ and because the dimension is suggested to reflect a personal characteristic rather than a burnout syndrome[@r14]^)^.

Like MBI-GS, the BBI was also developed to measure burnout in all occupations and it was based on the same theoretical three-dimensional burnout definition as MBI-GS. The original validation of the 25-item BBI was carried out in Norway[@r15]^)^. Today, in Finland, its shortened 15-item version (the BBI-15)[@r16]^)^ is in wide use, particularly in the Occupational Health Services sector. The core idea in the development of the BBI-15 was to combine the best features of the MBI and the BBI-25 in the same measure, i.e., the target was to develop a burnout scale which would measure the three hypothesized components of burnout (like MBI) and, in addition, the total burnout score (like BBI-25)[@r16]^)^. When shortening the BBI-25, Näätänen *et al.*[@r16]^)^ conducted series of confirmatory factor analyses and chose those items to the BBI-15 which had the best loadings to their respective factors. Also the content of the items were analysed; the items which described best the three core dimensions of burnout defined by Maslach, Schaufeli and Leiter[@r5]^)^ were chosen to the shortened scale.

According to the Näätänen *et al.*[@r16]^)^, the confirmatory factor analyses supported the expected three-factor structure of the BBI-15 among Finnish employees (total n\>10,000). However, some minor error covariances between the items within the three factors emerged showing that the factor structure was not optimal. The burnout factors of the BBI-15 showed high intercorrelations, particularly for cynicism and inadequacy (reversed reduced professional efficacy) (0.91--0.93)[@r16]^)^. Furthermore, the three dimensions and the total burnout score showed relatively high test-retest correlations (0.64--0.66) over a one-year follow-up study among 125 Finnish employees[@r16]^)^ lending support to the assumption that burnout is more a long-term reaction to stress than a short-term state. However, the factorial time invariance of the BBI-15 has not been studied in previous validation studies. The analysis of concurrent validity reported by Näätänen *et al.*[@r16]^)^ showed that the emotional exhaustion score of the BBI-15 correlated highly with the emotional exhaustion score of the MBI-GS (*r*=0.87) as well as did the cynicism scores (0.88). The third dimension of sense of inadequacy showed a weaker correlation (*r*=0.30) with the respective (reversed) MBI dimension. The high scores of the three dimensions of the BBI-15 have found to be correlated to different characters of work (e.g., low leadership support, poor organizational climate) as well as to other aspects of well-being (e.g., poor work ability, low life satisfaction)[@r16]^)^. Today, the BBI-15 has also been used in empirical occupational health psychology studies[@r17],[@r18],[@r19],[@r20]^)^.

The main difference between the BBI-15 and MBI-GS is that reduced professional efficacy items are worded differently. The MBI-GS measures the frequency of positive experiences of professional efficacy (reversed items in the total burnout score), whereas the BBI-15 estimates the sense of inadequacy at work. Thus, the criticism faced by the MBI[@r13]^)^ has been taken into account when developing the BBI-15; that is, the wording of the sense of inadequacy (labelled as professional efficacy in MBI-GS) items is negative and thus similar to the two other burnout dimensions of the BBI-15. In addition to the individual items, also the scales differ between the MBI-GS and BBI-15. The scale of the MBI-GS refers to the frequency of perceived feeling of exhaustion, cynicism, and reduced professional efficacy. In the scale of the BBI-15 employees evaluate the statements referring to exhaustion, cynicism, and inadequacy by using a Likert-type 6-point scale ranging from totally disagree to totally agree. Thus, the BBI measures more the intensity of the emotional exhaustion, cynicism, and inadequacy, whereas MBI-GS measures their frequency. The items of the BBI-15 are context-specific, i.e., all items refer to work.

The BBI-15 has been shortened very recently to improve its psychometrical properties. The study by Salmela-Aro *et al.*[@r1]^)^ tested the factorial validity of the BBI-15 among Finnish (n=742) and Estonian (n=414) managers. Their study showed that the expected three-factor structure of the BBI-15 (five items for each factor) did not show a flawless fit with the given managerial samples due to the cross-loadings and error covariances between the observed items. The study further indicated that the deletion of six items (with cross-loadings and error covariances) improved the model fit significantly, resulting in the shortened BBI-9 (three items for each factor). The three-factor structure of the BBI-9 provided an excellent fit with the given managerial samples. This structure was also invariant across Finnish and Estonian managerial samples; that is, the factor loadings, factor inter-correlations, and item error variances were the same across both managerial samples. This kind of measurement invariance is a fundamental prerequisite for its use when comparing different samples to each other, for example, regarding mean levels of burnout. In the present study, the factorial validity of BBI-9 was studied in addition to managers also in three organizations: 1) a public sector organization with three service areas, 2) a bank, and 3) an engineering company. These studied organizations differed both from managers as well as from each other regarding to the nature of employees' work.

The study by Salmela-Aro *et al.*[@r1]^)^ further showed that the concurrent validity of the BBI-9 was supported in cross-sectional studies conducted among Estonian and Finnish managers: When job stress was constructed by the effort--reward imbalance model[@r21], [@r22]^)^, high effort at work was associated with high work exhaustion, while high reward was related to low cynicism and low sense of inadequacy. A very recent longitudinal study by Feldt *et al.*[@r23]^)^ showed further that the highest BBI-9 scores over a four-year follow-up period were found among those managers who reported a high effort--reward imbalance and high personal overcommitment during the follow-up period. The same study indicated that an increase in the experiences of effort--reward imbalance over time was associated with increasing scores on the BBI-9 over time.

It is important to note, however, that the evidence for the factorial validity of the BBI-9 is so far limited to managerial samples only. It is therefore unclear whether the expected three-factor structure of the BBI-9 can be established regarding heterogeneous occupational samples (e.g., organizational samples) as well. Furthermore, the investigated manager samples in the study by Salmela-Aro *et al.*[@r1]^)^ were strongly male-dominated; consequently, firm conclusions cannot be drawn concerning the validity of the BBI-9 with respect to female-dominated samples. Finally, the factor structure of the BBI-9 has not been tested in longitudinal studies. It is therefore unknown whether the three-factor structure of the scale remains the same over time. The present study was designed to fill these voids in the previous research. These are fundamental issues to be examined before making firm recommendations regarding the wider use of the BBI-9 in the future.

The Present Study {#s2}
=================

Our main aim was to investigate the factorial validity of the BBI-9 inventory using data collected from employees working in three organizations (a public sector city organization with three service sectors, a bank, and an engineering company) and from young managers followed up at three measurement time points over a four-year follow-up period.

The used data differed from the previous factor analytic study of the BBI-9[@r1]^)^ providing us a good basis to test the factor structure of the BBI-9 in other kind of samples as well. Establishing the measurement invariance of the scale across different samples is essential to ensure that the investigated construct (three-dimensional burnout concept in this case) is fundamentally similar regardless of the sample differences. Particularly, the public sector city organization with three service areas is a valuable contribution of the present study because the previous BBI-9 study by Salmela-Aro *et al.*[@r1]^)^ focused solely on managers working primarily in the private sector. Employees working in a bank provided us a sample of employees working in the financial sector, a field which was not included in the Finnish sample of managers in the study by Salmela-Aro *et al.*[@r1]^)^ and was in very minor role (6%) in a sample of Estonian managers[@r1]^)^. The engineering company represented technical designing, a field, which was not included in the previous factor analytic study of the BBI-9[@r1]^)^. Finally, our longitudinal study with three measurement times over a four-year follow-up time provided us the possibility to investigate the stability of the factor structure of the BBI-9 across time. This issue could not be addressed in the cross-sectional study by Salmela-Aro *et al*[@r1]^)^.

To summarise our factor analytic aims, we stated three main research questions to the present study:

1)Is the three-factor structure of the BBI-9 (i.e., three correlated factors of exhaustion, cynicism, and inadequacy) established in the study by Salmela-Aro *et al.*[@r1]^)^ valid also in the present samples?2)Is the three-factor structure of the BBI-9 invariant across investigated samples, i.e., does the BBI-9 meet the criteria of factorial group invariance?3)Is the three-factor structure of the BBI-9 invariant across three measurement times, i.e., does the BBI-9 meet the criteria of factorial time invariance?

Finally, our secondary aim was to provide descriptive information about the mean scores of the BBI-9 across different organizational samples as well as across measurement times in the longitudinal data of young managers. There exist no previous investigations about the mean scores of the BBI-9 factors across different samples or measurement times over time. To summarise our descriptive aims, we stated the following two research questions:

4)Are there mean differences in the BBI-9 scores (i.e., the total BBI-9 score, sub-scores of exhaustion, cynicism, and inadequacy) between the investigated organizational samples?5)Are there mean changes in the BBI-9 scores (i.e., the total BBI-9 score, sub-scores of exhaustion, cynicism, and inadequacy) across the three measurement times in a longitudinal study conducted among young managers?

Method {#s3}
======

Participants and procedure
--------------------------

The three organizations examined in this study were 1) a public sector organization with three service areas, 2) a bank, and 3) an engineering company. In all organizations, the data were collected from the organization's employees using an internet-based questionnaire, in May 2011. Before the study was executed, the content of the research project and the procedure were agreed on with the organizations' management. All the employees were informed using an electronic bulletin describing the project and its purpose, which was available in the organizations' intranet a week before the data were collected. The following week, a link to the questionnaire, together with a cover letter (stating that the participation in the study was voluntary and confidential), was sent to the employees' e-mail addresses through the organizations' intranet.

Public sector organization
--------------------------

When the data collection was performed (May 2011), the public sector organization included altogether 8,366 employees who worked in four units (service areas): 1) administration (n=268, 3%), 2) urban design and business activities (n=1,766, 21%), 3) social affairs and health (n=4,359, 52%), and 4) education and culture (n=1,973, 23%). Altogether 3,402 respondents began answering the Internet-based questionnaire (all of whom did not complete all items), yielding a response rate of 40.7% (3,402 of 8,366). We included in the present study only those respondents who had answered all BBI items and who worked in administration, social affairs and health, and education and culture. Those respondents working in urban design and business activities were left out of this study because of the low response rate of this sector (response rate for the BBI-9 was 16%).

*Administration*. Altogether 102 of 268 employees working in administration filled the BBI-9 (response rate for the BBI-9 was 38%). The majority of them were women (n=83, 81%), and the largest age group consisted of 51--55-yr-olds (25%). The most typical educational level in this group was that of a secondary education (39%). The majority had a permanent employment contract (94%) and worked a regular day shift (93%). The participants from the administrative centre typically worked 38 h per week (SD=5.6), and 13% had managerial tasks. Typical vocational roles included specialists from different areas, designers, managers, and secretaries.

*Social affairs and health.* Of the employees working in the social affairs and health sector, 35% (n=1,505) responded to the BBI-9. The great majority of them (94%) were women. The most common age group was comprised of 51--55-yr-olds (18%), and the most typical educational level was that of a secondary education (36%). Of these participants, 85% had a permanent employment contract and 60% worked in a regular day shift, on average 38 h per week (SD=7.3). Only 8% had managerial tasks. In the social affairs and health sector, the most common vocational groups were nurses and nursery school teachers.

*Education and culture.* Altogether 581 participants from education and culture responded the BBI-9 items (29%). Of the, 74% were women. Of the age groups, the group comprised of 46--50-yr-olds was the largest (18%), and half of the participants had a university degree (50%). The majority of these participants had a permanent employment contract (84%) and worked a regular day shift (83%). The average working hours per week were 36 (SD=6.8) and 10% had managerial tasks. The largest occupational groups were teachers and teaching assistants.

Bank
----

Altogether 274 employees worked at the bank, in May 2011. Of these participants, 192 (70%) responded to the questionnaire. The target group of the present study consisted of those 162 employees who had filled in all of the BBI items (the BBI-9 response rate was 59%). The majority (80%) of these were women, and two of the largest age groups were 51--55-yr-olds (19%) and 46--50-yr-olds (19%). Regarding their educational background, 43% had a college degree and 25% a professional college or lower university degree. The majority (93%) had a permanent employment contract. The participants typically worked 37 h per week (SD=8.4). Only a minority of the participants (13%) had managerial tasks.

Engineering company
-------------------

The engineering company had 536 employees and 300 responded to the questionnaire (56%). Of the respondents, 236 had answered the BBI items (the BBI-9 response rate was 44%). The great majority of the participants consisted of men (78%). Two of the largest age groups were 26--30-yr-olds (18%) and 31--35-yr-olds (16%). Regarding the educational level, 53% had a professional college or lower university degree, and 25% had completed a university degree. The majority had a permanent employment contract (98%). The participants worked 39 h per week (SD=4.9), on average. Only a minority of the participants (22%) had managerial tasks. Most of these employees had design tasks.

A three-wave, four-year follow-up study of managers
---------------------------------------------------

The longitudinal sample of the present study included young professionals who, at the study baseline, worked in management or leadership positions. The participants had been followed up over four years at three measurement time points: 2006 (Time 1, T1), 2008 (Time 2, T2), and 2010 (Time 3, T3). The sample was taken from the membership registers of two Finnish national labour unions (Trade Union Pro, and the Union of Professional Engineers). The original sample included 1,904 union members who were all younger than 36 yr, and whose professional title referred to a management or leadership position.

In the first study phase, in 2006, 933 of the 1,904 postal questionnaires sent were returned. Of the respondents, 174 returned the attached paper slip, indicating that they did not fulfill the study criteria, i.e., they were not in a management or leadership position or in employment (e.g., they were studying full-time, or were unemployed for over 3 months). Therefore, these respondents were excluded from the baseline sample at T1, yielding a response rate of 44% (n=759)[@r17], [@r19]^)^. In this study, we included those 742 respondents who answered the BBI items. The average age of these participants at T1 was 31 yr (range 23--36 yr, SD=3.2 yr) and a large majority of the participants were men (86%). The majority of participants were engineers (67%) and other participants were technicians (6%) or had other professional qualifications (25%). Only 2% of the participants had no professional qualification. Of the participants, 8% were working in upper, 49% in middle, and 43% in lower management. Of the participants, 93% had a permanent employment contract and they worked, on average, 43 h per week (SD=7.7).

At T2, in 2008, the follow-up questionnaires were sent to the 621 participants who had not declined further participation in the study. Altogether 433 participants returned the questionnaire completed, resulting in a response rate of 70%. Compared to the baseline sample (n=759), 57% of the participants were still participating in the study at T2. Of the participants, 421 had responded to the BBI items at T2. Of the 421 participants, 84% were men, and 10% worked in upper, 46% in middle, and 26% in lower management. Eighteen percent of the participants were no longer in a management position or did not report their managerial level. Also, 28% of the participants reported that they changed their job between T1 and T2.

At T3 in 2010, the questionnaires were sent to those who had answered at the study baseline and had not refused to be contacted again in later study phases (n=595). Altogether 380 participants returned the questionnaire completed, yielding a response rate of 64%. Of the baseline sample (n=759), 50% of the participants still participated in the study at T3. In total, 369 participants had responded to the BBI items at T3. Of the 369 participants, 83% were men, and 13% worked in upper, 46% in middle, and 18% in lower management. At T3, 23% of the participants were no longer in a management position or did not report their managerial level. Between T2 and T3, 17% of the participants changed jobs.

The attrition analysis performed at T1 has shown that the respondents did not differ in gender from the non-respondents[@r17]^)^. Data on the non-respondents' age was only available for the members of the Union of Salaried Employees; these respondents did not differ from the non-respondents in age[@r17]^)^. The attrition analyses of the longitudinal data have shown that those subjects who participated in the study at T2 and T3 did not differ in gender*,* age or managerial level from those who left the study after T1[@r23]^)^.

Measures
--------

*The BBI-9* consists of 9 items with three subscales measuring work exhaustion (three items), cynicism (three items), and sense of inadequacy (three items)[@r1]^)^. The original items of the BBI-9 are available in the appendix of the study by Salmela-Aro *et al*[@r1]^)^.

Analytic strategy
-----------------

We used confirmatory factor analysis (CFA) and structural equation modelling (SEM) in investigating the factorial validity of the BBI-9. The statistical analyses were performed with the Mplus statistical package[@r24]^)^, using the missing data method and robust maximum likelihood (MLR) as the method of estimation, since these are robust to non-normality in the observed variables.

We first tested the factorial group invariance of the hypothesised three-factor structure of the BBI-9, using six cross-sectional samples (the three service sectors of the public sector city organisation, the bank, the engineering company, and the sample of managers collected at T1). At first, the goodness-of-fit of the three-factor model was tested separately for each sample. Then, the factorial group invariance across samples was tested by comparing the freely estimated three-factor model (factor loadings allowed to vary across samples) to the constrained three-factor model (factor loadings set to be equal across samples)[@r25]^)^. The invariance in the factor loadings was evaluated by using the Satorra--Bentler scaled χ^2^ difference test[@r26]^)^: If the test produced a non-significant loss of fit for the constrained model compared to the freely estimated model, then the invariance assumption was supported.

In the final phase of our analyses, we tested the factorial time invariance of the BBI-9 with respect to our three-wave, four-year follow-up study on managers. To do this, we estimated a longitudinal factor analysis model by connecting the three-factor models estimated at each measurement time point, using structural equations correlating the parallel factors across time. Again, the invariance of the factor loadings across time was tested by using the Satorra--Bentler scaled χ^2^ difference test.

The goodness-of-fit of each estimated CFA and SEM model was evaluated using the following three absolute goodness-of fit indices: (1) χ^2^ test, (2) Root Mean Square Error of Approximation (RMSEA) and (3) Standardised Root Mean Square Residual (SRMR). A non-significant χ^2^ test indicates a good fit[@r27]^)^, as do RMSEA and SRMR with values of 0.05 or less, whereas values of 0.06--0.08 indicate a reasonable fit, and values ≥0.10 a poor fit[@r28]^)^. Because the χ^2^ test is sensitive to sample size, the use of relative goodness-of fit indices is also strongly recommended in the case of large sample sizes [@r29]^)^. Consequently, the following relative goodness-of-fit indices were also used to evaluate model fit: (1) Comparative Fit Index (*CFI*) and (2) Tucker-Lewis Index (*TLI*) with values ≥0.90 indicating a good fit[@r29]^)^.

To respond to the research question 4 (mean differences in burnout scores between organizations), we used analysis of covariance (ANCOVA). As organizations differed from each other in regards to employees' gender, age, and educational background, we controlled these variables from the analyses. In organizational samples, age was classified into nine categories dividing age into five-year periods starting from under 25 yr and ending to the age group of over 60 yr Education was classified into six categories (1=basic education, 6=university degree). Repeated measures ANCOVA was used in analysing mean changes in burnout scores across time (research question 5) in the sample of managers. Again, gender, age (continuous variable), and education (1=basic education and short vocational courses, 5=university degree in engineering) were controlled for. All ANCOVAs were calculated by using the SPSS 16 and PASW Statistics 18 programs.

Results {#s4}
=======

The goodness-of-fit of the three-factor structure of the BBI-9 in cross-sectional samples
-----------------------------------------------------------------------------------------

[Table 1](#tbl_001){ref-type="table"}Table 1.Goodness-of-fit criteria for the correlated three-factor BBI-9 model, per sampleSample*nχ^2^dfpRMSEASRMRCFITLI*Public sector city organisationAdministration10233.75240.0890.060.060.970.95Education and culture58171.88240.0000.060.040.970.95Social affairs and health1,50579.10240.0000.040.020.990.98Bank16219.41240.7300.000.031.001.02Engineering company23635.24240.0650.050.040.980.98Managers at Time 174247.90240.0030.040.030.990.98RMSEA = Root Mean Square Error of Approximation, SRMR = Standardised Root Mean Square Residual, CFI = Comparative Fit Index, TLI = Tucker--Lewis Index shows the fit indices for the hypothesised three-factor model of the BBI-9 for each cross-sectional sample of the study. As seen, the three-factor model showed a very good fit with the given samples. In all samples, the CFI and TLI values were excellent (i.e., above or equal to 0.95) and RMSEA and SRMR values varied from good (i.e., below or equal to 0.05) to reasonable (i.e., 0.06).

The factorial group invariance of the BBI-9
-------------------------------------------

MacCallum, Browne, and Cai[@r30]^)^ have stated that, with very large samples, such as here (n=3,328 in the multi-group model containing all cross-sectional samples), a significant loss-of-fit for the invariant model is expected because the χ^2^ difference test is based on the standard *null hypothesis* of the *zero difference* between the nested models. In the case of large samples with strong statistical power, this inevitably leads to the rejection of the null hypothesis, although, in reality, the difference in fit between the compared nested models might be *small* instead of *zero*. Thus, following the recommendation by MacCallum *et al.*[@r30]^)^, we relied on the fact that the RMSEA values between our freely estimated and constrained models did not show a significant difference but instead were also supporting the equality constraints in the factor loadings, that is, the factorial group invariance of the three-factor BBI-9 model. The range of standardised factor loadings and factor covariances for this model are depicted in [Fig. 1](#fig_001){ref-type="fig"}Fig. 1.The ranges of standardised factor loadings and factor covariances for the three-factor model of the BBI-9, across the six cross-sectional study samples. The observed items are numbered according to their item numbers presented in the study by Salmela-Aro *et al.*[@r1]^)^.

The factorial time invariance of the BBI-9
------------------------------------------

Using the three-wave, four-year follow-up data on managers, we further investigated the factorial validity of the BBI-9 across time. As seen in [Table 1](#tbl_001){ref-type="table"}, the three-factor model showed a good fit with the manager sample from the study baseline in 2006 (T1). The invariance in the factor loadings of the three-factor model during the follow-up time was tested by comparing the freely estimated model (factor loadings allowed to vary across the measurement times to the constrained model (factor loadings set to be equal across the three measurement times). The fit indices for the freely estimated three-factor model were good: χ*^2^*(282)=458.89, *p*=0.000, *RMSEA*=0.03, *SRMR*=0.05, *CFI*=0.97, *TLI*=0.96. The corresponding indices for the constrained model were also good: *χ^2^*(294)=470.23, *p*=0.000, *RMSEA*=0.03, *SRMR*=0.05, *CFI*=0.97, *TLI*=0.96. The Satorra--Bentler scaled χ^2^ difference test produced a non-significant loss-of-fit for the time-invariant three-factor model: *χ^2^*(12)=11.82, *p*=0.461; and consequently, the time invariance assumption of the BBI-9 received support. The *β* coefficients between T1 and T2, and between T2 and T3, were respectively: 0.50 and 0.70 for exhaustion, 0.46 and 0.59 for cynicism, and 0.42 and 0.51 for inadequacy; indicating a relatively high rank-order stability regarding each dimension.

Descriptive information of the BBI-9 scores
-------------------------------------------

[Table 2](#tbl_002){ref-type="table"}Table 2.Means (M), Standard deviations (SD), and Cronbach's alpha coefficients (α) for the BBI-9 scores, per sampleBurnout (9 items)Exhaustion (3 items)Cynicism (3 items)Inadequacy (3 items)Sample*nM* (*SD*)*αM* (*SD*)*αM* (*SD*)*αM* (*SD*)*α*Organisational samples1 Administration1022.64 (0.94)0.882.69 (1.01)0.742.35 (1.01)0.842.87 (1.26)0.812 Education and culture5812.49 (0.91)0.872.67 (1.00)0.702.22 (1.05)0.842.60 (1.21)0.773 Social affairs and health1,5052.56 (1.02)0.902.79 (1.07)0.722.26 (1.19)0.872.66 (1.29)0.834 Bank1622.68 (0.93)0.872.64 (0.97)0.672.43 (1.13)0.842.98 (1.19)0.765 Engineering company2362.76 (0.94)0.882.59 (0.97)0.762.70 (1.13)0.842.99 (1.20)0.78ManagersTime 1 (T1, in 2006)7422.52 (0.85)0.852.85 (1.05)0.702.27 (1.02)0.822.44 (1.02)0.71Time 2 (T2, in 2008)4212.59 (0.96)0.882.88 (1.23)0.752.36 (1.09)0.832.52 (1.21)0.82Time 3 (T3, in 2010)3692.66 (0.97)0.882.85 (1.07)0.722.46 (1.14)0.852.66 (1.22)0.80ANCOVA for Burnout across groups: *F* (4) = 2.975, *p*=0.018; no significant group differences at *p*\<0.05 level. ANCOVA for Exhaustion across groups: *F* (4) = 4.483, *p*=0.001 significant group differences: 2, 5 \< 3. ANCOVA for Cynicism across groups: *F* (4) = 4.164, *p*=0.002; significant group differences: 2 \< 5. ANCOVA for Inadequacy across groups: *F* (4) = 5.049, *p*=0.000; significant group differences: 2 \< 4, 5; 3 \< 4. Repeated measures ANCOVA across time for Burnout among managers: *F* (2,288) = 0.647, *p*=0.524. Repeated measures ANCOVA across time for Exhaustion among managers: *F* (2, 288) = 0.114, *p*=0.892. Repeated measures ANCOVA across time for Cynicism among managers: *F* (2, 288) = 1.323, *p*=0.268. Repeated measures ANCOVA across time for Inadequacy among managers: *F* (2, 288) = 0.343, *p*=0.710 shows descriptive statistics (means and standard deviations) and the scale's internal consistency reliability coefficients (the Cronbach's alphas) for the total score regarding burnout according to the BBI-9, as well as for the scores regarding the dimensions of exhaustion, cynicism, and sense of inadequacy. As seen, the reliabilities of all the scores were acceptable. The results of the ANCOVA (gender, age, and education controlled for) showed that emotional exhaustion was highest in the social affairs and health sector whereas the cynicism score was highest in the engineering company. Inadequacy was highest in the bank and engineering company. Repeated measures ANCOVAs (gender, age, and education controlled for) across time among managers did not reveal significant mean changes regarding the total burnout score and its three sub-scores.

Discussion {#s5}
==========

This study was designed to examine the factorial validity of the recently introduced 9-item BBI[@r1]^)^, a brief scale that is developed to measure three core dimensions of burnout: exhaustion (3 items), cynicism (3 items), and sense of inadequacy (3 items). The group invariance of the hypothesised three-factor structure of the BBI-9 was tested across six cross-sectional samples, including a public sector organisation with three service sectors, a bank, an engineering company, and a sample of managers working in different organisations (at T1). The time invariance of the scale was investigated by using three-wave follow-up data collected over a four-year period, pertaining to managers.

The results indicated that the three-factor structure of the BBI-9 fitted well with all six samples. Furthermore, the three-factor structure of the BBI-9 turned out to be invariant across six cross-sectional samples (i.e., five organizational samples and managerial sample at T1). The finding of factorial invariance indicates that the factor loadings of the three-factor model of the BBI-9 did not vary significantly across samples, and, consequently, the scale items and their interrelations were perceived to be the same regardless of the sample properties. Thus, the mean differences that occurred between the samples in the BBI-9 scores cannot be explained by the structural variation of the scale for the investigated groups.

Our longitudinal SEM analysis provided more support for the factorial invariance of the BBI-9: The three-factor structure remained the same across the three measurement times points over the four-year follow-up period among investigated managerial sample. Thus, the BBI-9 is also a valid measure when used in longitudinal studies, and no mean differences due to instability in the factor structure of the scale occur in the BBI-9 scores over time.

Despite the strong evidence of factorial invariance in the BBI-9 across cross-sectional samples, it must be noted, however, that the inter-correlations between cynicism and inadequacy factors were very high indicating that these dimensions had little variance of their own. Exhaustion, in turn, showed weaker correlations to cynicism and inadequacy, indicating that it has a unique character. In this respect, the BBI-9 differs from the MBI-GS. In the MBI-GS, exhaustion and cynicism show high inter-correlation whereas reduced professional efficacy correlates relatively weakly to exhaustion and cynicism scores[@r4], [@r31]^)^. These correlative differences between the BBI-9 and the MBI-GS could be explained by subtle differences in nuance between the cynicism scales. Cynicism in the MBI-GS is an interpersonal dimension (i.e., cold and impersonal relationships towards colleagues, clients, etc.). However, this is not the case of the BBI-9 in which cynicism refers more respondents' cynical feelings towards him/herself. This feature of cynicism could also explain the strong association between cynicism and inadequacy dimensions in the BBI-9.

Thus, when using the BBI-9, it should be remembered that the cynicism and inadequacy are highly interrelated dimensions. However, this does not mean that their intensity would be similar. As the results of the present study showed there were significant mean differences in the BBI-9 scales between the investigated samples, which partly promote the use of separate subscales ([Table 2](#tbl_002){ref-type="table"}). Thus, despite the strong inter-correlation between cynicism and inadequacy, their intensity does not always go hand in hand.

In general, the observed means of the BBI-9 scales ([Table 2](#tbl_002){ref-type="table"}) showed that the participants scored rather low on burnout and its three dimensions of exhaustion, cynicism, and sense of inadequacy. However, some interesting mean differences between five organizational samples were observed. Exhaustion was particularly high in the social affairs and health sector of the public sector organization, a finding which is not surprising in the light of the recent public discussion in Finland concerning the reduced resources of social and health sector organizations. The financial cut downs were put into practice also in the investigated social affairs and health organization at the time when our data was collected. It is thus possible that the reduced financial resources led to higher work load among employees in the social and health sector, which can explain their higher exhaustion scores.

Employees in the engineering company reported the highest levels of cynicism and inadequacy. This finding can be partially explained by the economic recession in domestic and international markets, which had led to temporary lay-offs in the company during the year of the data collection (in 2011). Lay-offs have previously been found to be related to increasing levels of cynicism[@r32]^)^. Employees working for the bank also reported relatively high levels of inadequacy. Again, the challenging financial market, particularly in the European Union, may have contributed to the feelings of inadequacy among banking staff, as their job demanded, for instance, advising customers and selling various investment products to them despite an uncertain market climate.

Strengths, limitations and future directions
--------------------------------------------

The strengths of the present study were the use of large and heterogeneous samples in investigating the construct validity of the BBI-9. Further, applying three measurement times to our longitudinal study made a strong contribution, enabling us to empirically confirm the structural stability of the BBI-9 over time. However, despite these strengths, our study also has some limitations that reduce the generalisability of the results. First, the response rates of the present study were quite low (from 29 to 59%) which limits the generalisability of the present results. Differences in response rates in electronic surveys may be explained by the different nature of respondents' jobs in the investigated organisations. For example, employees in education and culture (e.g., teachers, teaching assistants) do not use computer in their work as much as employees working in a bank. So, it is reasonable to expect that the survey sent to email has not reached all employees in education and culture in time.

Second, our samples were all Finnish, and therefore firm conclusions cannot be made concerning the structural validity of the BBI-9 with regard to samples gathered in other countries. More cross-cultural evidence is still needed to establish the structure of the BBI-9 universally, since research has thus far been limited to Finnish samples and Estonian managers[@r1]^)^. Finally, an important task for future research is to investigate the other validation types for the BBI-9, such as its criterion validity (e.g., associations with predictors and consequences of burnout). Related to this, the BBI-9 should be investigated in relation to other three-dimensional burnout measures such as MBI[@r8]^)^ and Shirom-Melamed Burnout Measure (SMBM)[@r33]^)^.

The rank-order stability of the BBI-9 scores should also be investigated in future inquiries. Following the core idea of the burnout concept, the BBI-9 should measure burnout more as a long-term rather than a short-term state and, consequently, the test-retest stabilities of the scores should be relatively high over time. Our longitudinal SEM analyses provided some knowledge on the rank-order stability of the BBI-9 scores, i.e., the degree to which the relative order of participants according to their BBI-9 scores is maintained over time. The stability coefficient for exhaustion turned out to be moderate between T1 and T2, and relatively high between T2 and T3. The corresponding stabilities for cynicism and inadequacy varied from relatively low to moderate. However, it must be remembered that the investigated managers were young and many of them had changed their job during the follow-up time, which may have caused a variance in burnout scores over time. In future, the rank-order stability of the BBI-9 scores should be investigated in caution by taking into account participants' job changes as well as changes in their nature of work (e.g., autonomy, job control, promotions).

Conclusions {#s6}
===========

To conclude, there are several reasons why scholars should consider the use of the BBI-9 in their studies on burnout. First, the BBI-9 is a brief measure including the three fundamental aspects of burnout. Second, all items of the BBI-9 are worded negatively and it thus avoids the criticism faced by the MBI. Third, the three-dimensional structure of the BBI-9 remained the same regardless of the sample differences (group invariance) or measurements over time (time invariance). These factor analytic findings indicate that the possible mean differences in the BBI-9 scores between groups or across time are not caused by the structural instability of the scale. Thus, we consider in line with Salmela-Aro *et al.*[@r1]^)^ that the BBI-9 is a promising tool to be used both in occupational health care and scientific studies.
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